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What can Al do?

Object Detection

intel Al
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https://github.com/openvinotoolkit/openvino_notebooks/tree/main/notebooks/401-object-detection-webcam

What can Al do?

Object Detection Pose Estimation ﬁ
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https://github.com/openvinotoolkit/openvino_notebooks/tree/main/notebooks/401-object-detection-webcam

What can Al do?

Llama2 Chatbot {};]

ot
=]
e

Object Detection Pose Estimation §

nference time: 14.4ms B Chathot

OpenVINO llama-2-chat-7b Chatbot

Write a tweet announcing that the Liama 2 LLM can now run on Intel Arc GPUs with OpenVINO
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Advanced Options: -

= Click on any example and press the 'Submit’ button
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https://github.com/openvinotoolkit/openvino_notebooks/tree/main/notebooks/401-object-detection-webcam
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Having Your Model Trained is
Only 1/2 the Challenge!

Deployment is hard... and
we know, because we’ve
done a lot of it!

Training

50%

©penVIN® intel.



How Do | Deploy My

Al Solutions?

®©penVIN® intel.



©
Z
=
0]
joR
©



r How about XPU or 'all of the above' since Intel now has CPU, ?.fl
' and NPU all working under the same one roof.
OpenVINO ™ _

, :
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How to get the best
Al application
performance out of the
available hardware?

How to maintain code
across different
architectures?

©penVIN®

How to get the most popular
use cases and cutting-edge Al
running?
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initiative®
Google Summer of Code  Apache 2.0

©penVIN®

l/iSUa| Neura]  OPtimization
NLP, Audio, LLM,| Network
GenAl,
Transformers...
Inference

Powered by
oneAPT [ROIIVAVY

®penVIN® intel.
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O PyTorch TensorFlow Keras TensorFlow Lite & ONNX -2/ PaddlePaddle

OpenVIN®
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OpenVINO™ 2024.0

Making it easier to deploy and accelerate Gen Al & LLMs

Improvement LS o Y Enhancements for More Deep Learning
@ Simpler Workflow @l _—
~ for LLMs gj P gj existing platforms Models
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Neural Network Compression
Framework (NNCF) Bl

1

TensorFlow O PyTorch
OpenVIN® € ONNX
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https://github.com/openvinotoolkit/nncf
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Neural Network Compression
Framework (NNCF)

1r Post-Training

Quantizati
TensorFlow O PyTorch SerHeston

OpenVIN® ¢ ONNX

Accuracy-Control

Quantization

Quantization-Aware
Training
Weight

Compression



https://github.com/openvinotoolkit/nncf
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Neural Network Compression
Framework (NNCF)

1F Post-Training 1F

Quantization

TensorFlow O PyTorch
OpenVIN® ¢ ONNX Accuracy-Control ©penVIN® ) ONNX

Quantization

Quantization-Aware
Training
Weight
» Compression » t A 7

TensorFlow O PyTorch
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https://github.com/openvinotoolkit/nncf
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Weight Compression

for LLMs (NNCF)

Model Mode Perplexity
databricks/dolly-v2-3b  fp32 5.01
databricks/dolly-v2-3b  int8 5.07
databricks/dolly-v2-3b int4_asym_g32 r50 5.28
databricks/dolly-v2-3b nf4_g128 r60 5.19
meta-llama/Llama-2-7b-chat-hf fp32 3.28
meta-llama/Llama-2-7b-chat-hf int8 3.29
meta-llama/Llama-2-7b-chat-hf int4_asym_g128 r80 3.41
meta-llama/Llama-2-7b-chat-hf nf4 g128 3.41
togethercomputer/RedPajama-INCITE-7B-Instruct  fp32 4.15
togethercomputer/RedPajama-INCITE-7B-Instruct int8 4.17
togethercomputer/RedPajama-INCITE-7B-Instruct nf4_ov_g32 r60 4.28
togethercomputer/RedPajama-INCITE-7B-Instruct int4_asym_g128 4.17

Significant Reduction in RAM usage!

Perplexity Increase

0

Model Size (GB)



https://github.com/openvinotoolkit/nncf/blob/develop/docs/compression_algorithms/CompressWeights.md

Weight Compression
for LLMs (NNCF)

100% int4, symmetric mode IaPrz:);Iiii_t?/p(i?)ai Ia?ck::i(:zgy?l(o’?‘r;ai Exact Mafz:,]ikshot (™)
stablelm-2-zephyr-1_6b awq 7.905 54.9 34.12
stablelm-2-zephyr-1_6b data-free 8.584 54.28 29.95
stable-zephyr-3b-dpo aw(Q 8.4099 57.27 48.6
stable-zephyr-3b-dpo data-free 9.3011 56.18 46.17
zephyr-7b-beta awq 3.4564 71.05 -
zephyr-7b-beta data-free 3.5021 70.7 -

Better Quality of the Compressed Model!
Al
summit


https://github.com/openvinotoolkit/nncf/blob/develop/docs/compression_algorithms/CompressWeights.md

Stateful Transformation

How to optimize KV cache with OpenVINO™

Stateless Model

* model execution speedup

Stateful Model
KV Cache

* user code simplification

KV cache

Next Token
Next Token

summit



OpenVINO ™ Tokenizers

3rd party dependencies needed to use models with text inputs, e.g., LLMs, Stable Diffusion

Tokenize “Text”

from import AutoTokenizer
Python

tokenizer = AutoTokenizer.from_pretrained(model_id) output_text = tokenizer. (output_ids, skip_special_tokens=True)

input_text = (prompt, return_tensors="np")



OpenVINO ™ Tokenizers

OpenVINO Tokenizers is a binary extension with text-processing operations and a python package that helps to obtain tokenizer models

“teXt” InpUt deto kenize “TeXt”

Huggingface

Tokenizer Model Type  Tokenizer  Detokenizer

Tokenizer Type

Fast WordPiece X
BPE
Unigram X X

Legacy SentencePiece .model

Custom tiktoken

summit



£ M| Dot el 2 % s x e

5 03 1manaTe

OpenVINO mistral-7b Chatbot

& Chatbot

Chat Message Box

Advanced Options:

= Click on any example and press the 'Submit’ button

L,
Hello there! How are you doing? What is OpenVINO?

Who are you?

Submit Stop

Can you explain to me briefly what is Python programming language?

4 f ) e

Clear
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254-lim-chat... (3) - JupyterLab X Gradio

—~ ~

& 1 ® 127.0.0.1:7861

355 =SV

OpenVINO gwenl.5-7b-chat Chatbot

Chatbot

Advanced Options:

mple

EAD_F b

and press the

Submit Stop

Clear

Submit' button
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openvino.genai

Pinned

(] openvino | Public

OpenVINO™ is an open-source toolkit for optimizing and deploying Al
inference

@C++ Trs5ak %10k

[] openvino_notebooks ' public
En Jupyter notebook tutorials for OpenVINO™

@ Jupyter Notebook ¥ 1.7k Y 651

H model_server ' Public

A scalable inference server for models optimized with OpenVINO™

@®c:: Yreo ¥ oss

& nncf | Public

MNeural Network Compression Framework for enhanced OpenVINO™
inference

@ Python Y729 % 187

L] openvino.genai ' Public

Run Generative Al models using native OpenVINO C++ API

@rython Tr3s %33

&l training_extensions = Public

Train, Evaluate, Optimize, Deploy Computer Vision Models via OpenVINO™

@Python Yo 11k % 437




openvino.genali

Benchmark tool

Input length — Output length

numactl -N 1 --membind=1l python benchmark.py -m /mnt/llm_irs/mode
INFO:nncf:NNCF initialized successfully. Supported frameworks d
[ INFO ] ==SUCCESS FOUND==: use_case: text_gen, model_type: 11
[ INFO ] OV Config={'PERFORMANCE_HINT': 'LATENCY', 'CACHE_DI
[ INFO ] OPENVINO_TORCH_BACKEND_DEVICE=CPU

[ INFO ] Model path=/mnt/llm_irs/models_db24babg_statefu
Compiling the model to CPU ...

INFO ] From pretrained time: 5.7@s
INFO ] Read prompts from /home/build/jenkins_home/wqrkspace/test-1lm-model-imp/1lm_prompts/32_1024/1lama-2-13b-chat.jsonl

INFO ] Numbeams: 1, benchmarking iter nums(exclude Warm-up): 3, prompt nums: 2

INFO ] [warm-up] . i i i i tho liked to have adventures. She wanted to go to places and meet new people, and have fun

INFO ] [warm-up] |Input token size: 32, Output size: 128, Infer count: 128 oken1*at1on Time: 4.60ms, Detokenization Time: ©.4@ms, Generation Time: 9.91s, Latency: 77.42 ms/token
INFO ] [warm-up] First token latency: en. len of tokens: 128

INFO ] [warm-up] |First infer Latoncv. inference count: 128

INFO ] [warm-up] [Ma
INFO ] [warm-up] Re "
INFO ] [warm-up] Generated:

 db24bab9_stateful/llama-2-13b-chat/pytorch/dldt/compressed_weights/OV_FP16-INT8_ASYM -d cpu -r ./test_report_db24bab9/1l
cted: torch, onnx, openvino

a-2-13b-chat

: "', 'NUM_STREAMS': '1'}

lama-2-13b-chat/pytorch/dldt/compressed_weights/OV_FP16-INTS_ASYM, openvino runtime version: 2024.9.0-14166-db24bab90ae-pr_22392

: 5100 BOTTO0TaTD1CS |
<s> Once uppn a tzme, there existed a little gir] who liked to have adventur

e L L Lo Lan Lo Tan o Tan Ta

. She wanted to go to places and meet new people, and have fun. She was always a

First Token Latency (ms) Other Token Latency (ms) Memory usage (GB)

' Al
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openvino.genali

Benchmark tool

1. Convert HF models CL|

python convert.py --model id meta-llama/Llama-2-7b-chat-hf --output dir models/llama-2-7b-chat

2. Run Benchmarking CLI

python benchmark.py -m models/llama-2-7b-chat/pytorch/dldt/FP32 -p "What is openvino?" -n 2

Al
summit



OpenVINO ™ GenAl Pipeline Repo

OpenVINO Native C&C++ pipeline for Gen Al & LLM

— SR Bt

Memory Uziege

Text generation C++
samples

LLMs

Stable Diffusion (with LoRA) C++ LCM (with LoRA)
image generation pipeline C++ image generation pipeline


https://github.com/openvinotoolkit/openvino.genai

OpenVINO™ 2024.0

Making it easier to deploy and accelerate Gen Al & LLMs

Improvement for CON L. Enhancements for .
|ﬁ ’ LLMSs g@j Simpler Workflow g@j e More Deep Learning

existing platforms Models
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Non-Torch Bits

Native Python

CPU

TorchDynamo

Unsupported

Operators

PyToch Aten Library

CPU

OpenVINO™ as Backend

PyTorch 2.0

import torch

Torch Bits import torchvision.models as models
(Torch FX Graphs) | imf:ort openvino.torchl

model = models.resnetb0 (pretrained=True)

DAten-to-P.rti.m input = torch.rand((1,3,224.224
ecomposition model -~ torch.compile (model, backend-

"openvino" )I

pred = model (input)
Graph Partitioning

Supported Subgraphs

OpenVINO Torch Decoder with
OpenVINO Graph and Fusions



https://docs.openvino.ai/2024/openvino-workflow/torch-compile.html

OpenVINO ™ Execution Provider
for ONNX

ONNX MODEL
. Linux
Grap Provider ] ] q ]
Application Partitioner Registry pip install onnxruntime-openvino
Windows
pip install onnxruntime-openvino
openvino
Parallel, Distributed Graph Runner Output
Result

Execution Providers

OPENVINO TensorRT

summit


https://onnxruntime.ai/docs/execution-providers/OpenVINO-ExecutionProvider.html

JavaScript API

const { addon: ov } = require('openvino-node');
const { cv } = require('opencv-wasm');

const core = new ov.Core() ;
const model = await core.readModel ('model.xml'") ;
const compiledModel = await core.compileModel (model, 'CPU');

const imgData = awailt getImageData (imagePath) ;

const image = cv.matFromImageData (imgData) ;

const tensorData = new Float32Array (image.data) ;

const shape = [l, image.rows, 1mage.cols, 3];

const inputTensor = new ov.Tensor (ov.element.f32, shape, tensorData):;
const inferRequest = compiledModel.createInferRequest () ;

inferRequest.setInputTensor (inputTensor) ;
inferRequest.infer () ;

const outputlLayer = compiledModel.outputs[0];
const resultInfer inferRequest.getTensor (outputlayer) ;
const predictions = Array.from(resultInfer.data)


https://github.com/openvinotoolkit/openvino/tree/master/samples/js/node

OpenVINO™ 2024.0

Making it easier to deploy and accelerate Gen Al & LLMs

Improvement for D . <. Enhancements for More Deep Learning
Simpler Workflow L.
|ﬁ LLMs @f > @f existing platforms Models

|nteIA|
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: 1w} 402-pose-est... (2) - Jupyterlab X |
TN () localhost:8888/lab/tree/402-pose-estimation-webcam/402-pose-estimation.ipynb as A w [ X o
i File Edit View Run Kernel Tabs Settings Help Q,
[%] 254-rag-chatbotipynb X | [%| 402-pose-estimation.ipynt X | + a
= g Py p Py o )
B + XTO O » m C » Code v & Python 3 (ipykernel) O
TOUTT UG PUSC CouniiauuT ¢
O “lg w=
[ 1: | USE_WEBCAM = True B M™» Vv & F i "
5= cam_id = @ 3
= video_file = “https://github.com/intel-iot-devkit/sample-videos/blob/master/store-aisle-detection.mp4?raw=true”
source = cam_id if USE_WEBCAM else video_file 0

Simple

© sc

S apesen

additional_options =

“skip_first_frames": 500} if not USE_WEBCAM else

run_pose_estimation(source=source, flip=isinstance(source, int), use_popup=False, **additional_options)

0 2 {8 Python 3 (ipykernel) | Idle Mode: Edit @

Ln 1, Col 10 402-pose-estimation.ipynb
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OpenVINO™ 2024.0

Making it easier to deploy and accelerate Gen Al & LLMs

Improvement for L o L. Enhancements for More Deep Learning
|’M LLMs g®j SREE e g®j existing platforms @ Models
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OpenVINO Notebooks &

100+

Demos

LLMs, GenAl, Stable Diffusion, Whisper, GPT, YOLOv5/v8, CLIP,
Object Detection and Segmentation, Image Classification,
AI Human Pose Estimation, and much more!

summit


https://github.com/openvinotoolkit/openvino_notebooks

OpenVINO Notebooks &

Depth Estimation

Al
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https://github.com/openvinotoolkit/openvino_notebooks/tree/main/notebooks/280-depth-anything

OpenVINO Notebooks &

PhotoMakerics

'sci-fi, closeup portrait photo of a man img in Iron man suit, face'

Original image Output image

summit


https://github.com/openvinotoolkit/openvino_notebooks/tree/main/notebooks/283-photo-maker

summit

OpenVINO Notebooks &

InstantiD ’

Multi-ID and Multi-Style Synthesis

Stylized Synthesis Novel View Synthesis
*"! ,7 - /‘ ‘ ‘ =

Non-Portrait Synthesis

S ID embedding strong
>
. o



https://github.com/openvinotoolkit/openvino_notebooks/tree/main/notebooks/286-instant-id

OpenVINO Notebooks &

LLaVA
rge Language and Vision Assi

R LLaVA: Large Language and Vision Assistant

it are the thin, uld be cautious about when | visit here?

When visiting this location, which features a wooden pier or boardwalk extending into a

mindful of

currents, as they can be unpredictable

such as fish or aquatic

tures, as they might be attracted to the pier or boardwalk

n weather can make the area slippery or create hazardous conditions for walking on the pier

ity CPU 2th Gen IntelR) Core(TM) i7-12700H

Submit
wyiz
W Ciear history

@@o

BE21(C)

content. It must not be used for any ilfega!

GPUO

GPUT  58% 3.89GHz '
218 2993 103764

1:08:49:15 .

Al
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https://github.com/openvinotoolkit/openvino_notebooks/tree/main/notebooks/257-llava-multimodal-chatbot

OpenVINO Notebooks &

And Music Generation, Text to
Speech (Bark), Speech to Text
(Whisper), Diarization...

P deln
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https://github.com/openvinotoolkit/openvino_notebooks

Installation

@ & RedHat

ubuntu docker ANACONDA

“__!_'5 CONAN Emm

CONDA-FORGE C/C++ Package Manager

WWW.openvino.ai



https://www.intel.com/content/www/us/en/developer/tools/openvino-toolkit/download.html

Installation

pip install openvino

@ & RedHat @

ubuntu docker

“__!_'5 | CONAN

CONDA-FORGE C/C++ Package Manager

WWW.openvino.ai

ANACONDA

npm


https://www.intel.com/content/www/us/en/developer/tools/openvino-toolkit/download.html

Al
summit

Installation

Install OpenVINO™ 2024.0

Recommended Includes NC52/HDDL support

istributi OpenVINO Archives PIP GitHub Gitee
Distribution F,Ir'c udes NPU plugin (2 e DAL (T Source Source Docker Conda
c Pug Python API only .
vepkg Conan bfpluc
Source JavaScript APl only
Install # Step 1: Create virtual environment FD
python -m venv openvino_env
# Step 2: Activate virtual environment FD
openvino_env\Scriptsiactivate
# Step 3: Upgrade pip to Latest version FD
python -m pip install --upgrade pip
# Step 4: Download and install the package @
pip install openvino==2624.8.8
Installation Instructions Previous Releases
Advanced Optimization tool available separately: Learn about NNCF



https://docs.openvino.ai/2024/get-started/install-openvino.html

Try It Yourself

openvino.ai



http://www.openvino.ai/
https://www.intel.com/content/www/us/en/developer/tools/openvino-toolkit/overview.html

Connect With Us

intel Ai
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https://github.com/openvinotoolkit/openvino_notebooks/wiki/Connect-with-us

Contribute to OpenVINO ™ Toolkit

@ Good first issues

[ Board = t New View

= Filter by

o

(O Contributors Needed 27 () Assigned () Under Review & () Closed

el free to pick up kt ssues alread 1 u ssues with Pull Requests Completed

[Goad First Issue][TF FE]: Support Case Extend OMMX Frontend with shape-15 [Good First Issue]: Compile OpenVING on [Good First Issue]: Refactor torchvision
operation for TensorFlow models operator macOs with Xcode cmake generator reprocessing converter into Python

singledispatch

@ openving #20549 ) opemny 20 .. O openving #17576 )
[Goad First Issue]: Extend OMNMX Frontend [Good First 1ssue][GPU]: Cannot load model Extend ONNX Frontend with =
with Operator Col2lm-18 when cache directory is running out of disk com.microsoft.Pad operator Align openving.compile_model and

space
@ openving # 0 7Y cpenving #1545 Q

[Good First Issue]: Extend ONNX Frontend (© openvino #18385 Extend ONNX Frontend with Blackmantiindon, () openvina #19517 &

cpenving.Core.compile_model functions

with Function Mish-18 Segmentation fault when running Hamminguindow and HannWindow operators Add a clear error message when creating an
test_get runtime_model test empty constant

(E) apenving 547 0
[Goad First Issue]: Extend ONNX Frontend 2 opem " [ [Feature Request]: create a github action who
with Function SoftmaxCrossEntropyloss Extend ONNX Frontend with can assign automate an issue
Batchnormalization operators in versions 14
and 15

Expard linter coverage to
openvino/tests/layer_tests

[

Add item t Add item t | ite + Add item

How to start: htt medium.co

|nteIA|
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https://github.com/orgs/openvinotoolkit/projects/3
https://medium.com/openvino-toolkit/how-to-contribute-to-an-ai-open-source-project-c741f48e009e

Notices and Disclaimers

For notices, disclaimers, and details about performance claims, visit
www.intel.com/Performancelndex or scan the QR code:

© Intel Corporation. Intel, the Intel logo, and other Intel marks are trademarks of Intel Corporation or
its subsidiaries. Other names and brands may be claimed as the property of others.
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http://www.intel.com/PerformanceIndex
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